The hydro-distilled volatile oil of the flowering aerial parts of Lavandula pubescens Decne. was analyzed using gas chromatography-mass spectrometry (GC/MS). Twenty eight components were identified representing 87.39% of the total oil. Carvacrol (22.39 %), cis-β-Farnesene (13.25 %) and β-Bisabolene (12.9 %) were the major constituents. Lipoids were detected in the n-hexane extract. Unsaponifiable lipoids (USL) and fatty acids methyl esters (FAME) of the n-hexane extract were analyzed by GC/MS. The percentage of the total identified unsaponifiable matter was 83.51%, while that of fatty acids was 40.83%. 5-Hydroxy1,3,4-trimethoxy-7-methyl-6-propar-naphthalene was the major identified component in the unsaponifiable matter representing 36.64 %, followed by Hentriacontane (8.09 %). Octadecenoic acid was the major fatty acid identified representing 12.72 %.The antimicrobial potential of the methanol extract and its fractions (n-hexane, methylene chloride, ethyl acetate and n-butanol) as well as the hydrodistilled volatile oil were assessed. All the tested samples except the n-butanol fraction exhibited broad spectrum activity against the tested Gram-positive bacteria; Bacillus subtilis, Staphylococcus aureus and Streptococcus faecalisas well as Gram-negative bacteria; Escherichia coli, Pseudomonas aeruginosa and Neisseria gonorrhea. The n-butanol fraction showed antimicrobial activity against all tested Gram-negative and Gram-positive bacteria except Staphylococcus aureus. The growth of Candida albicans and Aspergillus flavus was not affected by any of the tested samples.
INTRODUCTION
Lavandula is a genus of about 25-30 species of flowering plants in the mint family, Lamiaceae. Genus Lavandula is native to the Mediterranean region south to tropical Africa and to many regions of Asia and includes annuals, herbaceous plants and small shrubs 1 . The lavender is widely cultivated in gardens as an ornamental plant. The essential oils obtained from different species of Lavandula were commonly used in aromatherapy and massage to achieve many clinical manifestations traditionally ascribed to their antibacterial, antifungal, carminative, sedative and antidepressant actions 2 . During the last few years the scientific community has shown a considerable interest in the study of plant material as source of new compounds to be processed into antimicrobial agents. Several studies revealed antifungal and antibacterial activities of the essential oils obtained from L. angustifolia using serial dilution method 3, 4, 5 . Carvacrol was the major constituent of Lavandula pubescens Decne. essential oil collected from Yemen 6 . Carvacrol monoterpenic phenol has emerged for its wide spectrum antimicrobial activity against Staphylococcus auerus and Staphylococcus epidermidis 7 . The fatty acids of the hexane extracts of Lavandula officinalis L. leaves and stems were derived to methyl esters and determined by gas chromatograph and mass spectrometer (GC/MS).
The in vitro antimicrobial activity of the crude methanol, hexane extracts from leaf and stem were also evaluated using agar disc diffusion method 8 . Tracing the current literature, few reports were conducted on Lavandula pubescens. The present study aimed to identify the composition of the essential oil, unsaponifiable matter, fatty acids and assess the antimicrobial activity of Lavandula pubescens cultivated in Egypt.
MATERIALS AND METHODS

Plant material
Flowering aerial parts of Lavandula pubescens Decne. were obtained from Experimental Station of Medicinal Plants of Faculty of Pharmacy, Cairo University, Giza, Egypt, collected in March 2013. Identification of the sample was kindly confirmed by Dr. Mohamed El-Gebaly, botanist specialist and voucher specimens are kept at the Herbarium of the Pharmacognosy Department, Faculty of Pharmacy, Cairo, Egypt.
Preparation of flowering aerial parts essential oil
Fresh flowering aerial parts (500 g) was subjected to hydro-distillation in a Clavenger's apparatus. The isolated volatiles were dried over anhydrous sodium sulfate and samples saved in a refrigerator for further analysis. Preparation of n-hexane extract for lipoidal matter 100 g of air-dried flowering aerial parts was extracted with n-hexane. The solvent was evaporated under vacuum to give 1 g of hexane extract representing 1 % of the air-dried plant material. Preparation of total methanolic extract and its fractions for antimicrobial activity 500 g of the air-dried flowering aerial part were exhaustively extracted with methanol 70%. The methanolic extract was evaporated under reduced pressure to dryness (16.54 g). The dry residue was then suspended in water and partitioned successively with n-hexane followed by methylene chloridethen by ethyl acetate followed by n-butanol. The solvents were evaporated under reduced pressure to give n-hexane fraction (8.54 g), methylene chloridefraction (1.48 g), ethyl acetate fraction (1.35 g) and n-butanol fraction (1.25 g).The extract and its fractions were used in a concentration of 20 mg/ml. 
Saponification of lipoidal matter and preparation of fatty acid methyl esters (FAME):
The lipoidal matter(1g) was saponified with 5 % methanolic potassium hydroxide solution (50 ml) and heated under reflux for 5 hours 9 . The alkaline hydrolysate was concentrated, suspended in water and the unsaponifiable lipoids (USL) extracted with ether. The combined ethereal extracts were washed with water till free alkalinity, dried over anhydrous magnesium sulfate, freed from the solvent, weighted and saved for GC analysis. The aqueous layer remaining after extraction of unsaponifiable residue was acidified with HCL, exhaustively extracted with ether.The resulting extract was washed (distilled water), dehydrated and evaporated to dryness yielding the free fatty acids (FA) mixture which was weighted. The fatty acid fraction was subjected to methylation under reflux on boiling water bath for 4 hours 10 , the FAME were isolated and analyzed by GC.
Characterization and GC/MS analysis of the hydrodistilled volatile
The sample was subjected to chromatographic analysis on GC/MS system (Shimadzu GC-17A gas chromatograph equipped with a DB5-MS fused silica capillary column (30m x 0.25mm; film thickness 0.25 µm) and coupled to GCMS-QP5050 mass analyzer) by adopting the following conditions: injector temperature, 220 o C; EI detector temperature, 280 o C ; carrier gas, He (0.9mL / min); oven temperature program: o C at 3 o C /min; sample injection port temperature 240 o C ; detector temperature 230 o C; ionization voltage and ionization current were according to result; scanning speed 0.5 s. ; split 1:54. Peaks were first deconvoluted using Adams software 11 . Identification of components: Library search (NIST, WILEY data base), comparison of Kovat's indices relative to a series of n-alkanes (C6-C20) and through matching mass spectra and retention indices with those in library database. GC/MS apparatus for analysis of lipoidal matter Shimadzu QP5050A gas chromatograph equipped with a DB1-MS fused silica capillary column (30m x 0.53mm; film thickness 1.5 µm). GC conditions: injector temperature, 280 o C; Detector temperature,300 o C ; carrier gas, He ; temperature program for unsaponifiable matter : 
Assessment of antimicrobial activity
The hydrodistilled essential oil, methanolic, aqueous extracts and the four subfractions: n-hexane,methylene chloride, ethyl acetate and n-butanol of the flowering aerial parts of L. pubescens were screened for their antimicrobial activity applying the agar disc diffusion method 12 . The essential oil of the flowering aerial parts was tested by impregnating the filter disc in 10 µl of the essential oils. The other different extracts of were dissolved in dimethyl sulfoxide (E-Merck) at a concentration of 20 mg/ml and then 50 µl were aseptically transferred into sterile discs of Whatmann filter paper (5mm diameter). Ten µl of dimethyl sulfoxide were used as a negative control and standard discs of Ampicillin and Amphotericin B served as a positive controls.
RESULTS AND DISCUSSION
The volatiles isolated by hydrodistillation from fresh flowering aerial parts of L. pubescens amounted to 0.04 % v/w. Components identified by GC/MS analysis of the essential oil, their Kovat's indices, relative percentages and mass spectral data are listed in Table (1) . The total number of the volatiles identified under the adopted operating conditions was 28 representing 87.39 % of the total composition. The essential oil of L. pubescens was found rich in oxygenated monoterpenoids (37.55%), the major ones being carvacrol (22.39 %) and exo-fenchol (13.38%) while the major sesquiterpenoid hydrocarbons were cis-β-Farnesene (13.25 %) followed by β-bisabolene (12.9%). In the present study, no volatile esters were identified in the essential oil. A previous study revealed that the leaf oil of Lavandula officinalis L. major constituents were identified as borneol (23.6%), 1, 8-cineol (17.6%), camphor (12.6%) while in the stem oil were 1, 8-cineol (20.8%), borneol (19.2%), alpha-cadinol (11.3%), caryophyllene oxide (10.4%) and camphor (7.4%) 8 . The essential oil extracted from the dried flowers of Lavandula angustifolia L. was also rich in oxygenated compounds. The percent of esters was ranged from 13.54-28.29% according to the method of extraction 13 . The essential oil of L. pubescens grew in Yemen was characterized by high percentage of carvacrol (20.6%), caryophyllene oxide (15.3%), β-bisabolene (12.0%), pcymen-8-ol (11.8%), β-caryophyllene (10.7%), carvacrol methyl ether (7.2%) and terpinolene (6.0%) 14 . The essential oil of Lavandula pedanculata has been characterized by a high amount of camphor (53.1 %), camphene (6.1 %) and 1.8-Cineole (6.5 %). The essential oil was dominated by oxygenated monoterpenes (63%), followed by monoterpenic hydrocarbons (28 %). The sesquiterpene hydrocarbons and oxygenated 18 .65 *Listed in order of elution The composition of the essential oil was determined by comparison of the mass spectrum of each component with wiley GC/MS library data and also from its Kovats retention indices (KI). Rt = retention time, K.I = kovat's index sesquiterpenes accounted only for 3% and 6% of the total oil, respectively 15 . The essential oil of Lavandula dentata was characterized by a high percentage of oxygenated monoterpenes represent (70 %) followed by oxygenated sesquiterpenes (15%) and monoterpenic hydrocarbons (12.5 %). Camphor was the major compound (50.3 %) followed by trans Pinocarveol (6.2 %); β-Eudesmol (4.1 %) ; Borneol (3.0 %)and Linalol (2.2 %) 15 . GC analysis of unsaponifiable matter (Table 2) identified the presence of 5-Hydroxy1, 3, 4-trimethoxy-7-methyl-6-propar-naphthalene (36.64 %) as the major component followed by Hentriacontane (8.09 %). The fatty acids were derived to methyl esters and determined by GC analysis ( Table 3 ). The major fatty acid methyl ester derivative was 9-Octadecenoic acid (12.72 %) (oleic acid). An investigation on the hexane extracts of leaf and stem of Lavandula officinalis; collected from Iran; revealed that the fatty acid methyl esters prepared from the fatty acid fraction were α-linolenic acid (43.2 and 21.0%), omega -6 (3.4 and 14.5%), palmitic acid (7.4 and 12.4%) and Bis (2-ethylhexyl) fasciens. The inhibitory activity of the essential oils in Gram-positive bacteria was significantly higher than in Gram-negative 15 . The results of antimicrobial screening (Table 4 & Fig. 1 ) of the tested extracts and volatile oil of aerial parts of Lavandula pubescens Decne. revealed that all of them exhibited broad spectrum antibacterial activity when compared to Ampicillin as standard. The most potent extract was ethyl acetate (72.72%-94%) against all the tested strains of bacteria that responded to the different extracts of the plant followed by methanolic extract (54.54%-82.35%) and hexane (59%-82.35%) as well. The The present study revealed the presence of carvacrol (20.6 %) in the essential oil of Lavandula pubescens. This probably could explain the correlation of the use of the plant in folk medicine as an antiseptic, owing to the antimicrobial activity of carvacrol which has been previously well established 17, 18 .
CONCLUSION
Identifying the volatiles of Lavandula pubescens Decne. flowering aerial parts revealed that oxygenated monoterpenes constituting the majority of the oil. The absence of methyl esters could provide apparent variability in oil composition which could be of valuable taxonomical criteria for interspecies differentiation. Analysis of lipoids of flowering aerial parts of Lavandula pubescens revealed that the major identified component in the unsaponifiable matter was 5-Hydroxy1, 3, 4-trimethoxy-7-methyl-6-propar-naphthalene (36.64 %) while octadecenoic acid was the major identified fatty acid (12.72 %). The antimicrobial potential of the methanol extract and its fractions (n-hexane, methylene chloride, ethyl acetate and n-butanol) as well as the hydrodistilled volatile oil were assessed. All the tested samples except the n-butanol 
